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1 This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The catalyst which consists of a zeolite which made the transition metals or noble 
metals prepared in the exhaust air system of the internal combustion engine having an exhaust 
air system in which lean combustion is possible, and said internal combustion engine support, and 
returns NOx in an oxidizing atmosphere and under HC existence, Supply the low-boiling point HC 
generated by low-boiling point HC generation means to generate a low-boiling point HC using a 
use fuel, and said low-boiling point HC generation means to said catalyst upstream of said 
internal combustion engine's exhaust air system. HC supply means for an exhaust air ail — Fuel 
ratio to raise the rate of NOx purification of said catalyst in Lean — since — the exhaust 
emission control device of the internal combustion engine which changes. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by 'the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ] lows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The catalyst which consists of a zeolite which made the transition metals or noble metals 
prepared in the exhaust air system of the internal combustion engine having an exhaust air system in 
which lean combustion is possible, and said internal combustion engine support, and returns NOx in 
an oxidizing atmosphere and under HC existence, Supply the low-boiling point HC generated by 
low-boiling point HC generation means to generate a low-boiling point HC using an activity fuel, 
and said low-boiling point HC generation means to said catalyst upstream of said internal 
combustion engine's exhaust air system. HC supply means for an exhaust air air-fuel ratio to raise the 
rate of NOx clarification of said catalyst in Lean — since — the exhaust emission control device of 
the internal combustion engine which changes. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust emission control device which uses HC 
component in a fuel as a hydrocarbon with few carbon numbers, and supplies it to especially the 
catalyst upstream about the exhaust emission control device of the internal combustion engine which 
equipped the exhaust air system with the so-called Lean NOx catalyst and in which lean combustion 
is possible. 
[0002] 

[Description of the Prior Art] Because of the improvement in fuel consumption, it is effective to 
make it bum with the air-fuel ratio of a thin region, and it is put in practical use with a Diesel engine 
or some gasoline engines. In the thin air-fuel ratio field, since NOx cannot be purified with the 
conventional catalyst, NOx reduction has been a lean bum internal combustion engine's technical 
problem, and the catalyst which can purify NOx also with a thin air- fuel ratio attracts attention. JP,1- 
130735,A and Japanese Patent Application No. No. 95026 [ 63 to ] consist of a zeolite which made 
transition metals support, and are teaching the catalyst (henceforth the Lean NOx catalyst) which 
returns NOx in an oxidizing atmosphere and under HC existence. Moreover, since HC is required, 
JP,63-283727,A carried HC tank apart from the activity fuel and has proposed the equipment which 
pours in HC for the upstream of the Lean NOx catalyst for the Lean NOx catalyst to return NOx and : C . 
purify. 
[0003] 

[Problem(s) to be Solved by the Invention] However, carrying of the source of another HC needs 
storage of another HC other than gas oil, and an injector in a diesel power plant, and has the problem 
of becoming cost high. On the other hand, in order to introduce HC, without having another 
equipment, it is possible to use some activity fuels as installation HC. However, according to test 
research of an artificer etc., a ****** HC component has comparatively few carbon numbers 
effective in NOx reduction of the Lean NOx catalyst (that whose number of the carbon numbers in 1 
molecule is three to about six). There is a problem that big effectiveness is not expectable in 
improvement in the rate of NOx clarification even if there is much what has the comparatively big 
carbon number of HC of the gas oil which is the fuel of a diesel power plant (the carbon number in 1 
molecule is 10-15) and it introduces into the Lean NOx catalyst upstream uniformly. 
[0004] In the exhaust emission control device of the internal combustion engine which equipped the 
exhaust air system with the Lean NOx catalyst and in which lean combustion is possible, the object 
of this invention supplies a low-boiling point HC (HC with the small carbon number in 1 molecule), 
raises the rate of NOx clarification of the Lean NOx catalyst, and aims at moreover attaining it, 
without having a source of HC different from an activity fuel. 
[0005] 

[Means for Solving the Problem] The exhaust emission control device of the internal combustion 
engine of this invention which attains the above-mentioned object has the following means. Were 
prepared in the exhaust air system of the internal combustion engine having an exhaust air system in 
which lean combustion is possible, and said internal combustion engine. It consists of a zeolite 
which made transition metals or noble metals support. The inside of an oxidizing atmosphere, A 
low-boiling point HC generation means to generate a low-boiling point HC under HC existence 
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using the catalyst and activity fuel which return NOx, And an HC supply means to supply the low- 
boiling point HC generated by said low-boiling point HC generation means to said catalyst upstream 
of said internal combustion engine's exhaust air system for an exhaust air air-fuel ratio to raise the 
rate of NOx clarification of said catalyst in Lean. 
[0006] 

[Function] or [ whether a low-boiling point HC generation means extracts the low-boiling point HC 
which pyrolyzes a part of gas oil which is an activity fuel, and generates a low-boiling point HC, or 
is contained in gas oil using the difference of a vaporization point (the so-called fractional 
distillation), and generates a low-boiling point HC, or that it generates a low-boiling point HC with 
both a pyrolysis and fractional distillation when an engine is a diesel power plant ] — it performs any 
of ** they are. With HC supply means, this low-boiling point HC is supplied to the upstream of the 
Lean NOx catalyst, and raises the rate of NOx clarification of the Lean NOx catalyst. 
[0007] 

[Example] The example concerning three this inventions is explained. The 1st example is the case 
where pyrolyze some activity fuels and a low-boiling point HC is generated, and is shown by 
drawing 7 from drawing 1 . The 2nd example is the case where a low-boiling point HC is distillled 
fractionally from an activity fuel, and is shown in drawing 8 . The 3rd example is the case where a 
pyrolysis and fractional distillation generate a low-boiling point HC from an activity fuel, and is 
shown in drawing 9 . 



and a gas oil fuel is fed from a fuel injection pump 2, and from the injection nozzle 5 for cylinder 
injections of fuel, the internal combustion engine 1 in which lean combustion is possible is injected 
by each cylinder, and burns. Moreover, it is equipped with the Lean NOx catalyst 3 in order to purify 
exhaust air in an internal combustion engine's 1 exhaust air system 16. Since an internal combustion 
engine 1 is usually operated in a thin air- fuel ratio field, exhaust air turns into a hyperoxia ambient 
atmosphere and an oxidizing atmosphere, and the Lean NOx catalyst 3 can return NOx under HC 
existence. 

[0009] Desirably, a manifold wall is separated in an internal combustion engine's 1 exhaust manifold 
14, and the fuel decomposition chamber 1 1 is formed in the upper part at it. The manifold wall which 
separates the fuel decomposition chamber 1 1 and the flueway in an exhaust manifold has taken a 
large heat-receiving area; and enabled it to have heated the inside of a fuel decomposition chamber at 
about 500 degrees C or more with the heat of exhaust gas. The fuel tee 4 could be formed in the 
middle of fuel feeding tubing from the fuel injection pump 2 to the injection nozzle 5 for cylinder 
injections of fuel, the fuel branch pipe 15 can be prolonged from there to the fuel decomposition 
chamber 11, and some activity fuels can be injected now in the fuel decomposition chamber 1 1 
through the injection nozzle 6 for the injection in a fuel decomposition chamber. A fuel injection 
pump 2, the fuel tee 4, the fuel branch pipe 15, the injection nozzle 6 of a fuel decomposition 
chamber, and the fuel decomposition chamber 1 1 constitute a low-boiling point HC generation 
means to pyrolyze some activity fuels and to generate a low-boiling point HC. 
[0010] From the fuel decomposition chamber 1 1, the decomposition fuel feeding pipe 7 which feeds 
a decomposition fuel to the decomposition fuel-injection section 8 of the upstream of the Lean NOx 
catalyst 3 is prolonged. The flow control valve 9 which controls the amount of the decomposition 
fuel which flows for the upstream of the Lean NOx catalyst 3 from the fuel decomposition chamber 
1 1 in the middle of the decomposition fuel feeding pipe 7 is formed. The opening of a flow control 
valve 9 is controlled by the valve driving gear 10. The decomposition fuel feeding pipe 7, the 
decomposition fuel-injection section 8, a flow control valve 9, and the valve driving gear 10 
constitute an HC supply means to supply the decomposition fuel in the fuel decomposition chamber 
1 1 (low-boiling point HC) to the upstream of the Lean NOx catalyst 3 for an exhaust air air-fuel ratio 
to raise the rate of NOx clarification of the Lean NOx catalyst in Lean. 

[001 1] From the pars basilaris ossis occipitalis of the fuel decomposition chamber 1 1, the fuel return 
tubing 12 which returns the fuel (fuel which was not supplied to the Lean NOx catalyst 3 upstream 
from the fuel decomposition chamber 1 1) of the excess in the fuel decomposition chamber 1 1 to a 
fuel injection pump 2 is formed. In order to control the decomposition fuel quantity poured into the 
upstream of the Lean NOx catalyst 3 in sufficient amount of HC required for the NOx reduction by 
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the Lean NOx catalyst 3, the control unit (ECU) 13 is formed. ECU 13 controls a flow control valve 9 
through the valve driving gear 10 to be shown in drawing 5 so that a flow-control-valve opening 
becomes size, so that the amount of impregnation HC becomes size therefore, so that engine 
rotational speed is high, as shown in drawing 3 . Moreover, ECU 13 controls a flow control valve 9 
that there is much charge injection quantity of cylinder internal combustion so that a flow-control- 
valve opening becomes size, so that size [ as shown in drawing 4 / a load ] as shown in drawing 6 so 
that and the amount of impregnation HC may become size therefore (so that so size [ an accelerator 
opening ]). [ an engine load ] A fuel injection pump 2 consists of an electronics control fuel injection 
pump, it is controlled by ECU13, and fuel injection timing of cylinder injection of fuel and the 
injection quantity are determined. 

[0012] Below, an operation of the 1st example is explained. Some activity fuels (about 10% of the 
fuel injected in a cylinder) are injected by the fuel decomposition chamber 11. Through a manifold 
wall, the gas oil fuel injected in the fuel decomposition chamber 1 1 evaporates with a receipt and this 
heat, and the heat from the exhaust gas which flows the inside of an exhaust manifold is decomposed 
into HC component with a low carbon number (C3 - C6). The fuel decomposition chamber 1 1 is 
possible for decomposition of HC, if exhaust manifold skin temperature becomes about 500 degrees 
C or more. If platinum palladium etc. is applied to fuel decomposition chamber 1 1 inner surface and 
the exhaust manifold front face, in the case of the temperature not more than it, it can act as a 
catalyst for HC decomposition, and it can generate the number HC of low carbon. The amount of 
impregnation HC required for the NOx reduction by the Lean NOx catalyst 3 is about 3 - 5% of a 
fuel by which cylinder injection of fuel is carried out, and an initial complement is adjusted by the 
flow control valve 9, and it is poured into the upstream of the Lean NOx catalyst 3 from the 
decomposition fuel-injection section 8. The decomposition fuel of the remaining excess is returned 
to a fuel injection pump 2 through the fuel return tubing 12. In addition, the pressure in the fuel 
decomposition chamber 1 1 becomes (273+500) / 273**2.8 atmospheric-pressure extent at 500 
degrees C whenever [ chamber internal temperature ], and since it is quite higher than exhaust gas 
pressure, exhaust gas does not flow backwards the decomposition fuel pipe 7. 
[0013] It flows for the Lean NOx catalyst 3, and partial oxidation of the HC of the number of low 
carbon poured into the upstream of the Lean NOx catalyst 3 is carried out in part, and it produces 
active species, and according to the mechanism of drawing 7 , it reacts with NOx, and it returns and 
defangs NOx there. That is, at the reaction of the active species and NOx which were generated by a 
part of low-boiling point HC and partial oxidation, NOx is returned and exhaust gas is purified. The 
amount of active species also increases by supply of a low-boiling point HC, and the rate of NOx 
clarification of the Lean NOx catalyst improves. In addition, although the Diesel engine was taken 
for the example as an internal combustion engine in the 1st example, this may be a gasoline engine 
which has the Lean NOx catalyst in an exhaust air system, and is operated in a thin air-fuel ratio 
field. 

[0014] Below, the 2nd example is explained with reference to drawing 8 . In the 2nd example, 
explanation is omitted and by giving the same sign as the 1st example to the member 1 according to 
the 1st example, i.e., the diesel power plant as an internal combustion engine in which lean 
combustion is possible, a fuel injection pump 2, the Lean NOx catalyst 3, the fuel injection nozzle 5 
for cylinder injections of fuel, ECU13, and the exhaust air system 16 explains only a different 
member below. The circulation path 21 which circulates a fuel apart from the fuel used for operation 
of an engine is formed in a fuel tank 20, and the fuel circulating pump 22 and the heater 23 which 
heats the fuel through which it circulates at about 350 degrees C or more are formed in it on the way. 
The vapor- liquid-separation machine 24 which separates the gaseous fuel which it was heated at the 
heater 23 and evaporated in part from the remaining liquid fuel is formed in the downstream of a 
heater 23. In the fixel to evaporate, the remaining liquid fuel includes many high-boiling points HC, 
including a low-boiling point HC mostly. The vapor-liquid-separation machine 24 is connected to 
the HC tank 26 for piping 25, and it is led to the HC tank 26 through piping 25, it cools at about 250- 
degree-C-350 degree C by natural radiationnal cooling, and the low-boiling point HC of the gas 
separated with the vapor-liquid-separation vessel 24 serves as a liquid, and is stored in the HC tank 
26. Here, the circulation path 21, the fuel circulating pump 22, a heater 23, the vapor-liquid- 
separation machine 24, and the HC tank 26 constitute a low-boiling point HC generation means to 
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mainly generate a low-boiling point fuel using an activity fuel with fractional distillation (reaction 
which extracts a low-boiling point HC using the difference of the boiling point). 
[0015] The HC tank 26 is connected to the HC injection nozzle 27 prepared in the internal 
combustion engine exhaust air system 16 of the upstream of the Lean NOx catalyst 3 by piping 28, 
and the HC feed pump 29 is formed in this piping way. This HC feed pump 29 carries out pressure 
up of the HC from the HC tank 26, and the HC injection nozzle 27 opens by the command from 
ECU13, and pours a low-boiling point HC into the upstream of the Lean NOx catalyst 3. ECU13 
reads an engine speed signal Ne and the load (accelerator opening) signal Te, and it sends a 
command signal to the HC injection nozzle 27 so that the fuel quantity shown on Ne and Te map 
may be injected. Piping 28, the HC injection nozzle 27, the HC feed pump 29, and ECU13 constitute 
an HC supply means in the 2nd example to supply a low-boiling point HC to the Lean NOx catalyst 
upstream. 

[0016] Below, an operation of the 2nd example is explained. It circulates through some fuels of a 
fuel tank 20 with the fuel circulating pump 22, it is distillled fractionally by carrying out vapor liquid 
separation with the vapor-liquid-separation vessel 24 while it is heated at a heater 23, and HC of a 
low-boiling point component is extracted from a fuel, and it is stored in the HC tank 26. Since this 
low-boiling point HC is introduced into the Lean NOx catalyst upstream from the HC injection 
nozzle 27, the rate of NOx clarification of the Lean NOx catalyst 3 is raised. In the case of a diesel 
power plant, a fuel (gas oil) has much HC which there are many 15 or more things and the carbon 
number in 1 molecule cannot use for the NOx reduction reaction of the Lean NOx catalyst, but since 
a low-boiling point component is extracted by the above-mentioned fractional distillation and this is 
introduced into the upstream of the Lean NOx catalyst 3, it becomes very effective in NOx 
clarification. Moreover, when the high-boiling point HC was added until now, it was difficult to 
purify the HC with the Lean NOx catalyst, and it had produced the problem of buildup of HC 
emission, but in the case of a low-boiling point HC, with the Lean NOx catalyst, since all are 
purified (oxidation), the problem of HC emission is hardly produced, either. 

[0017] Below, the 3rd example is explained with reference to drawing 9 . the member which applies 
to the 1st example and the 2nd example correspondingly in the 3rd example — that is As an internal 
combustion engine in which lean combustion is possible The ** diesel power plant 1, a fuel injection 
pump 2, the Lean NOx catalyst 3, the fuel injection nozzle 5 for cylinder injections of fuel, ECU13, 
an exhaust manifold 14, the exhaust air system 16, a fuel tank 20, the vapor-liquid- separation 
machine 24, piping 25, the HC tank 26, the HC injection nozzle 27,.piping 28, Explanation is 
omitted and by giving the same sign as the 1st example and the 2nd example to the HC feed pump 29 
explains only a different member below. The return fuel moves in a zigzag direction at the exhaust- 
manifold 14 latest so that many heat of an exhaust manifold 14 can be absorbed, and in this 
meandering section 32, while the pyrolysis of a part of fuel is carried out, as for the fuel return 
piping 30 from the fuel injection nozzle 5 for cylinder injections of fuel, HC which became a low- 
boiling point HC by the low-boiling point HC contained in the fuel from the first and the pyrolysis is 
evaporated. The vapor-liquid-separation machine 24 formed in the lower stream of a river of the 
meandering section 32 separates the vapor-liquid of a fuel, and the low-boiling point HC in the 
direction of the separated gas is led to the HC tank 26 through piping 25, and it can store it. Here, the 
fuel return piping 30, the meandering section 32, the vapor-liquid-separation machine 24, piping 25, 
and the HC tank 26 constitute a low-boiling point HC generation means in the 3rd example to 
generate a low-boiling point HC with a pyrolysis and fractional distillation, using some activity 
fuels. 

[0018] The piping 28 which connects the HC injection nozzle 27 with the HC tank 26, the HC feed 
pump 29, the HC injection nozzle 27, and ECU 13 constitute an HC supply means in the 3rd example 
to pour the low-boiling point HC of the HC tank 26 into the upstream of the Lean NOx catalyst 3. In 
this case, ECU13 sends a command signal to the HC injection nozzle 27 so that the amount of HC 
shown on the map from the engine speed signal Ne and the exhaust gas temperature signal (output of 
an exhaust gas temperature sensor 31) Tex of a catalyst outlet may be injected. 
[0019] Below, an operation of the 3rd example is explained. A return fuel is the meandering section 
32 of the fuel return piping 30, and it is heated and it is evaporated while a pyrolysis is carried out 
for a part. It is separated by the vapor-liquid-separation machine 24, and is saved by the amount of 
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this evaporation in the HC tank 26. HC in the HC tank 26 is a low-boiling point HC, and contains 
both what became a low-boiling point HC by the pyrolysis, and the low-boiling point HC contained 
from the first in the fuel. This low-boiling point HC is introduced into the upstream of the Lean NOx 
catalyst 3 from the HC injection nozzle 27, and gathers the rate of NOx clarification of the Lean 
NOx catalyst 3. 
[0020] 

[Effect of the Invention] Since according to this invention a low-boiling point HC is generated using 
some activity fuels and it was introduced into the upstream of the Lean NOx catalyst with HC supply 
means for an exhaust air air-fuel ratio to raise the rate of NOx clarification of the Lean NOx catalyst 
in Lean, an exhaust air air-fuel ratio can raise the rate of NOx clarification of the Lean NOx catalyst 
in Lean, and the effectiveness that it is not necessary to provide another source of HC, and it can 
moreover be attained is acquired. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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